The synthesis, characterization and 1~ NMR spectra of some substituted 1,lO-phenantrolines are described. These are precursors of azacyclophanes which are, along with their metal complexes, insoluble in polar solvents. It is suggested that the use of substituted 2,2', 6,6' -bipyrimidines as precursors would lead to soluble macrocycles. The crystal and molecular structure of dichloro-di-n-butyl-(2,2',6,6'-bipyrimidine) tin(1V) shows this ligand to be planar and bi dent ate.
INTRODUCTION
Several literature reports have proposed that the transformation of carbon dioxide into organic substrates can be used as a cheap source of fuels and chemicals (refs. 1-41. The reduction of carbon dioxide can be driven electrochemically (refs. [5] [6] [7] [8] [9] or photochemically (refs. 10-14) . In the electrochemical reduction over metallic cathodes, the large overpotential required for driving the electrode reaction at an appropriate rate is an unquestionable technical problem which has been addressed by adding catalysts to the reaction (refs. 10, 15-18), A similar strategy can be applied to the photoreduction of carbon dioxide in homogeneous solutions.
Tetra-aza-macrocyclic and related complexes of cobalt and nickel have been successfully used as catalysts in electrochemical and photochemical procedures (refs. 19-22) . However, little is known about the properties of macrocyclic compounds derived from 1,lO-phenanthroline and related bases(refs. [23] [24] [25] [26] [27] [28] [29] . Since these compounds can be considered relatives of the phthalocyanines and porphyrins, they have potentially interesting chemical properties as catalysts in Processes useful for the preparation of fuels and/or the storage of solar energy.
The present work shows the synthesis, characterization and structural properties of precursors of azacyclophanes and related macrocycles, One additional goal of these preparations is the obtention of presently non-commercial compounds in good yields. 
Dichloro-di-n-butyl(2, 2', 6, 6'-bipyrimidine) tin( IV) was obtained as a colorless crystalline solid by refluxing stoichiometric amounts of dichlorodi-n-butyltin(1V) and 2,2', 6,6'-bipyrimidine in cyclohexane.
The solid was recrystallized from dich1oromethane:cyclohexane A future goal of these preparations is to obtain complexes of appropriate metals with macrocycles such as those shown in Fig. l(c) in high yields. Also, it is of particular interest to establish the nature of the redox processes to characterize the multiple electron transfers involving either or both the metal center and the ligand as in the case of the phthalocyanines. It must be noticed that the macrocyclic products of the multiple reductions may have also important properties compared to the starting materials (refs. 31, 32 ).
However, one significant difficulty is related to the insolubility of these Kind of ligands and their complexes in polar solvents. Small variations in the synthesis of the macrocyclic could lead to the macrocycles and X I 1 which are indeed soluble (ref. 3 3 ) . This modification c o n s i s t s o f the use of the precursors (dichlorobipyrimidine) and (diammine-bipyrimidine), both obtainable from (bipyrimidine). This is an open area of synthesis.
-The crystal molecular structure of dichlorodi-n-butyl ( 2 , 2 ' , 6, 6'-bipyrimidineltin(1VL. Complexes of general formula R2SnX2Ln, where L is a N-donor aromatic base and X is C1 or Br, have been synthesized recently. The molecular structures are strongly influenced by the anion (ref, 34) . The crystal and molecular structure of dichlorodi-n-butyl (2, 2', 6,6'-bipyrimidine) tin(IV1 is shown in this worK. Table 2 contains general crystallographic data obtained for the compound. During the refinement stage some disorder appeared in the terminal carbon atoms of the butyl groups. This Kind of phenomenon has been previously observed for analogous structures(ref. 35) .Fixed models and a lowering of the occupancy of these atoms have been employed in order to overcome this problem, The molecular structure of the title compound, which includes the thermal ellipsoids, is shown in Fig. 2 
